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nium) have different isotopic compositions. Plutonium of virtually any isotopii composition, however, can be used to make nuclear weapons.10 Using reactor grade rather than weapons-grade plutonium would present some complications But even with relatively simple designs such as that used in the Nagasak
weap0n__which are within the capabilities of many nations and possibly somi
subnational groups—nuclear explosives could be constructed that would b assured of having yields of at least 1 or 2 kilotons. With more sophisticate! designs, reactor-grade plutonium could be used for weapons having considera bly higher minimum yields. Thus, the difference in proliferation risk posed b; separated weapons-grade plutonium and separated reactor-grade plutonium i small by comparison to the difference between separated plutonium of an; grade and unseparated material in spent fuel (see "Reactor-Grade and Weapon Grade Plutonium in Nuclear Explosives," p. 32.)
Unseparated material, however, also poses some risk. The chemistry fo separating plutonium from spent fuel is described in the open literature, and th essential technologies are available on the open market. Although separatin plutonium on a commercial scale at competitive prices is difficult and costly, potential proliferator could use a much simpler and less costly facility to extrac enough material for a few weapons. Moreover, the intense radioactivity th£ initially makes the fuel effectively impossible to handle without remote-han dling equipment decays substantially over the decades after the fuel leaves th reactor. (See "How Accessible Is Plutonium in Spent Fuel?" in Chapter f p. 150.) Plutonium, whether in "military" or "civilian" stockpiles, and whateve its physical, chemical, or isotopic form, must be strictly safeguarded.
Although plutonium and HEU can both be used to make nuclear weapon; there are several differences between them, of which two are particularl important here. The first is that HEU can be diluted with other, more abundan naturally occurring isotopes of uranium to make low-enriched uranium (LEU which cannot sustain the fast-neutron chain reaction needed for a nuclear e>
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plosion.    LEU is the fuel for most of the world's nuclear power reactors. I contrast, plutonium cannot be diluted with other isotopes of plutonium to mak
An exception is Plutonium-238 (Pu-238), which generates too much heat to make fashioning weapon from it practicable. Pu-238 is a rare and difficult-to-produce isotope, however, used primari for powering certain types of space probes. Similarly, it would be difficult to fashion a workable weapc of Pu-242, another relatively rare isotope.
Natural uranium includes only 0.7 percent Uranium-235 (U-235), with almost all of tl remaining 99.3 percent being U-238, whose atoms will not sustain a nuclear chain reaction. (Isotop< are different types of the same chemical element having differing numbers of neutrons—92 protons ai 143 neutrons in U-235, and the same number of protons but 146 neutrons in U-238.) To sustain tl disarmament, anded Plutonium highlights the importance of tight controls over these materials.Standard Book Number 0-309-05042-1
